Analysis of intestinal lymphocytes in mouse colitis mediated by transfer of CD4+, CD45RBhigh T cells to SCID recipients.
Transfer of specific T lymphocyte subsets isolated from the spleens of healthy donor mice into immunodeficient SCID mice leads to chronic intestinal inflammation with characteristics similar to those of human inflammatory bowel disease (IBD). CD4+, CD45RBhigh cells cause disease, whereas CD4+, CD45RBlow and CD8+, CD45RBhigh cells do not. Despite this difference, we demonstrate that all three T cell populations reconstitute the intraepithelial and lamina propria compartments of both small and large intestines of SCID recipients. Therefore, infiltration of lymphocytes alone is not sufficient for disease development. CD4+ lymphocytes that have trafficked to the SCID intestine exhibit a phenotype characteristic of normal mucosal lymphocytes. This includes high expression of alpha E integrin and CD69, expression of CD8 alpha alpha homodimers in some of the intraepithelial lymphocytes, as well as low expression of CD62L and CD45RB. The phenotype of the infiltrating mucosal cells is indistinguishable, with respect to the cell surface markers tested, regardless of whether the starting donor population is CD45RBhigh or CD45RBlow. Severe inflammation is restricted primarily to the colon despite lymphocyte infiltration throughout the length of the intestine. This suggests that some property of the colon microenvironment contributes to inflammation. Consistent with this, transfer of CD4+, CD45RBhigh cells to SCID mice that have significantly reduced numbers of enteric flora results in attenuation of the wasting and colitis. Fewer numbers of donor lymphocytes are recovered from the intraepithelial and lamina propria compartments of reduced flora SCID mice. We hypothesize that the ability of pathogenic cells to traffic to the intestine and mediate colitis may be driven by T cell reactivity to bacteria or bacterial products.